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(54) A heat sensitive element and a method for producing lithographic plates therewith 

(57) According to the present invention there is pro- 
vided a heat sensitive imaging element comprising on a 
lithographic base with a hydrophilic surface an image 
forming layer irx;luding thermoplastic particles of a 
homopolymer or a copolymer of styrene and a 
hydrophilic polymer containing cartxmyl ^otps, ctiarac- 
terized in that said imaging element further contains an 
anionic IR-cyanine dye being present in said image 
forming layer or a layer adjacoit thereto, 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a heat sensitive material for maldng a lithogra^ 

Invention further relates to a method for preparing a printing plate from said heat sensitive material. 

BACKGROUND OF THE INVENTION. 

10 [0002] Lithography is the process of printing from specially prepared surfaces, some areas of which are capatile of 
accepting lithographic ink. whereas other areas, when moistened wttti water, will not accept the ink. The areas which 
accept ink fomi ttie printing image areas and the ink-rejecting areas form the background areas. 
[0003] In ttie art of pfiotolithography. a photographic material is made imagewise receptive to oily or greasy ink in the 
photo-exposed (negative working) or in the non-exposed areas (positive vrarking) on a hydrophilk: background. 

IS [0004] In the production of common lithographic plates, also called surface litho plates or planographic printing plates, 
a support that has affinity to water or obtains such affinity by chefrucal treatment is coated vnth a thin layer of a photo- 
sensitive composition. Coatings (or Ifiat purpose include ligtrt-sensitive polymer layers containing diazo conpounds, 
dichromate-sensitized hydrophilic collokJs aixl a large variety of synthetic photopolymers. Particularly diazo-sensitized 
systems are widely used. 

20 [0005] Upon imagewise exposure of the tight-sensitive layer the exposed image areas become insoluble and the 
unexposed areas remain solutile. The plate is then developed witti a suitable liquid to remove the diazonium salt or 
diazo resin in the unexposed areas. 

[0006] On the other hand. melfKxIs are kmwn for making printing plates involving the use of imaging elements ttiat 
are heat sensitive rather than photosensitive. A particular disadvantage of photosensitive imaging elements such as 
25 described above tor making a printing plate is that they have to be shielded from ttie light. Furthemxxe they have a 
problem of sensitivity in view of ttie storage statxiity and they show a lower resolution. The trend towards heat sensitive 
printing plate precursors is clearly seen on the market. 

[0007] For example. Research Disclosure no. 33303 of January 1992 discloses a heat sensitive imaging element 
comprising on a support a cross-linked hydrophilic l^er containing thermoplastic polymer particles and an infrared 

30 at}sorbing pigment such as e.g. caitmn black. By tmage^se exposure to an infrared laser, the thermoplastic polymer 
particles are image-wise coagulated tiiereby rendering the surface of the imaging element at these areas ink acceptant 
without any furtiier development. A disadvantage of this method is that the printing plate obtained Is easily damaged 
since the non-printing areas may beconw ink accepting when sonre pressure is applied tiiereto. Moreover, under critical 
conditions, the lithographic performance of such a printing plate may be poor and accordingly such printing plate has 

35 litUe lithographic printing latitude. 

[0008] EP-A- 514 145 discloses a heat sensitive imaging element including a coating connprising core-shell particles 
having a water insoluble heal softenable core component and a shell component which is soluble or swellable in aque- 
ous alkaline medium. Red or infrared laser light directed image-wise at said imaging element causes selected particles 
to coalesce, at least partially, to fam an image and the non-coalesced particles are then selectively removed by means 

40 of an aqueous alkaline developer. Aftenwards a baking step is performed. However ttie printing endurance of a so 
otitained printing plate is km. 

[0009] EP-A- 599 51 0 discloses a heat sensitive imaging element whteh comprises a sut>stiate coated with (i) a layer 
whch corrprises (1) a dfeperse phase comprising a water-insoluble heat softenable component A and (2) a binder or 
continuous phase consisting of a component B which is soluble or swellat>le in aqueous, preferably aqueous alkaline 

45 medium, at least one of components A and B including a reactive group or precursor therefor, such ttiat insolubilisation 
of ttie layer occurs at elevated temperature and/br on exposure to actinic radiation, and (iO a sutjstance capable of 
strongly absorbing radiation and transferring the energy ttius obtained as heat to ttie disperse phase so ttiat at least 
partial coalescence of the coating occurs. After image-wise irradiation of the ima^ng element and developing the 
image-wise irradiated plate, said plate is heated and/or subjected to actinic irradiation to effect insolubilisation. However 

so the printing endurance of a so obtained printing plate is low. 

[001 0] EP-A- 625 728 discloses an imaging element comprising a layer which is sensitive to UV- and IR-irradiation 
and which can be positive or negative working. This layer comprises a resole resin, a novolac resin, a latent Bronsted 
acid and an IR-attsorbing substance. The printing results of a littiographic plate obtained by irradiating and developing 
sakl imaging element are poor. 

55 [001 1 ] US-P- 5 340 699 is almost klenScal witti EP-A- 625 728 but discloses ttie mettiod for obtaining a negative work- 
ing IR-laser recording imaging element. The IR-sensttive layer comprises a resole resin, a novolac resin, a latent Bron- 
sted acid and an IR-absoibing substance. The printing results of a littiographic plate ot>tained by irradiating and 
developing said imaging element are poor. 
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[001 2] US-P- 4 708 925 discloses a positive working imaging element inducting a phiottisensitive composition com- 
prising an alkali-solutjie novolac resin and an onium-saH This composition can optionally contain an IR-sensitzer. After 
image-wise exposing said imaging element to UV - visible - or eventually IR-radiation followed by a development step 
with an aqueous alkali liquid ttiere is obtained a positive working printing plate. The printing results of a lithographic 
plate obtained by irradiating and deveioping said imaging element are poor. 

[001 3] EP-A- 96 200 972.6 disctoses a heat sensitive imaging element comprising on a hydrophilic surface of a lith- 
ographic base an image forming layer comprising hydrophobic thermoplastic polymer particles dispersed in a water 
insoluble alkali soluble or swellable resin and a compound capable of converting light into heat, said conpound being 
present in said image forming layer or a layer acQacent thereto; wherein said alkali swellable or solutile resin comprises 
phenolic hydroxy groups and/or carboxyl groups. IHowever by exposure with short pixel times of said heat-sensitive 
imaging element there occurs ablation on the exposed areas resulting in an insufficient ink acceptarKe. 
[001 4] Anafogous imaging elements comprising on a hydrophilic surface of a lithographic base an image forming layer 
comprising hydrophobic thermoplastic polymer particles dispersed in a water or alkali soluble or swellable resin and a 
compound capable of converting light into heat said compound being present in said image forming layer or a layer 
adjacent thereto are disclosed in e.g. EP-A- 770 494, EP-A- 770 495, EP-A- 770 496, EP-A- 770 497. EP-A- 773 1 1 2, 
EP-A- 773 113, EP-A- 774 364, EP-A- 800 928, EP-A- 96 202 685, EP-A- 96 203 003, EP-A- 96 203 004 and EP-A- 
96 203 633. In most of these applications poly(meth}acrylate latices are used as thermoplastic polymer particles and 
no specific hydrophilic resin is mentioned In most cases caitx>n Uack or an IR-dye are mentioned as the cotrpound 
capable of converting light into heat. 

[0O1 5] In order to prepare an imaging element as deserved above, that is processaUe on the press, preferably IR- 
dyes should be used. Carbon black causes indeed a soiling on the press when removing the unexposed areas. On the 
other hand when using I R-dyes the unexposed areas are not completely dissolved when developing on the press result- 
ing in scumming. 

[001 6] Furthermore the ink acceptance and the sensitivity of said imaging elements could use some improvement. 
OBJECTS OF THE INVENTION. 

[001 7] It is an object of the present invention to provide a heat sensitive imaging element with a high sensitivity and 
developable on a press. 

30 [0018] It is a furttier object of ttie present invention to provide a heat sensitive imaging element for making in a con- 
veniem way a littiographic printing plate fiaving excellent ink acceptance. 

[0O1 9] It is another object of the present invention to provide a heat sensitive imaging element for making in a con- 
venient way a littiographic printing plate having good developability. 

[0020] It is still another object of ttie present invention to provide a heat sensitive imaging element for making in a 
3S convenient way a littragraphk; printing plate having no scumming. 

[0021] His still another object of the present invention to provide a method for otJtaining in a convenient way a negative 
working lithographic printing plate which gives prints witti excellent printing properties using said imaging element 
[0022] Furlfier objects of the present invention vnll become clear from the description hereinafter. 

40 SUMMARY OF THE INVENTION. 

[0023] According to the present invention ttiere is provided a heat sensitive imaging element conprising on a litho- 
graphic base with a hydrophilic surface an image forming layer including thermoplastic particles of a homopolymer or a 
copolymer of styrene and a hydrophilic polymer containing carboxyl groups, characterized in that said imaging element 
45 further contains an anionic IR- cyanine dye t>eing present in said image forming layer or a layer adjacent thereto, 

DETAILED DESCRIPTION OF THE INVENTION. 

[0024] It has been found ttiat lithographic printing plates of high quality, giving prints witti excellent ink acceptance can 
50 bo obtained according to the method of the present invention using an imaging element as descrbed atxTve. More pre- 
cisely it has been found tiiat said printing plates are of high quality and are provided in a convenient way, thereby offer- 
ing economical and ecological advantages. 

[0025] The image forming layer or a layer adjacent ttiereto comprises in accordance witti ttie present invention an 
anionic IR-cyanine dye, which serves as light to heat converting compound. A mixture of anionic IR-cyanine dyes may 
55 be used, but it is preferred to use only one anionic IR-cyanine dye. Particulariy useful anionic IR-cyanine dyes are IR- 
cyanines dyes with at least two sulphonic groups. Still more preferably are IR-cyanines dyes wHh tiro inddenine and at 
least two sulphonic acid groups. Most preferable is conpound I with the structures as indicated. Conpound II with ttie 
sti-ucture as indicated gives also very good results. 
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[0026] the amount of anionic I R-cyanine dye contained in the image forming layer is preferably between 1 % by weight 
and 40% by weight and more preferably between 2% by weight and 30% by weight and most preferat)ly between S% 
by weight and 20% by weight of said image forming layer. 
45 [0027] According to one embodiment of the present invention, the littiographic base having a hydrophilic surface can 
be an anodised aJuminum. A particularly prefened lithographic base having a hydrophilic surfece is an electrochemi- 
cally grained and anodised aluminum support. Most preferably said aluminum support is grained in nitric add. yielding 
imaging elements with a higher sensitivity. According to the present invention, an anodised aluminum support may be 
treated to improve the hydrophilic properties of its surface. For exanple, the aluminum support may be silicated bf treat- 
so ing its surface with sodium silicate solution at elevated temperature, e.g. 9S°C. Alternatively, a phosphate treatment may 
be applied which involves treating ttie aluminum oxide surbce with a phosphate solution ttiat may further contain an 
inorganic fluoride. Further, the aluminum oxide surface may be rinsed with a citric acid or citrate solution. This treatment 
may be carried out at room tenperafcjre or can be earned out at a slightiy elevated temperature of about 30 to 50°C. A 
further interesting treatment involves rinsing the aluminum oxide surface with a bicartwnate solution. Still further, ttie 
S5 aluminum oxide surface may be treated with potyvinylphosphonic add, polyvinylmethylphosphonic acid, phosphoric 
acid esters of polyvinyl alcohol, polyvinylsulphonic add, polyvinylbenzenesulphonic add, sulphuric add esters of poly- 
vinyl alcohol, and acetals of polyvinyl alcohols fonned by reaction witti a sulphonated aliphatic aldehyde. It is furttier evi- 
dent that one or more of these post treatments may be carried out alone or in combination. 
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E0028] According to another emtxxliment in connecfion witti the present invention, the lithographic tiase having a 
hydrophilic surface comprises a flexible snjport such as e.g. paper or plastic film, provided with a cross-linked 
hydrophilic layer. A particularly suitable cross-linked hydrophilic layer may be obtained from a hydrophilic binder cross- 
linked with a cross-linking agent such as formaldehyde, glyoxal, polyisocyanate or a hydrolysed tetraalkylorthosilicate. 
5 The latter is particularly preferred. 

[0029] As hydrcphilic binder there may be used hydrophilic (co)polymers such as for example, homopotymers and 
copolymers of vinyl akx>hol, acrylamide. methylol acrylamide, methylol methacrylamide, acrylic add, methacryltc add, 
hydroxyethyl acrylate, hydroxyelhyl methacrylate or maleic anhydride/Vinylmethylether copolymers. The hydrophilicity 
of the (co)polymer or (co)polymer ntixture used is preferably the same as or higher than the hydrophilidty of polyvinyl 
10 acetate hydrdyzed to at least an extent of 60 percent by weight, preferably 80 percent by weight. 

[0030] The amount of crosslinking agent in particular of tetraalkyi orthosilicate, is preferably at least 0.2 parts by 
weight per part bf weight of hydrophilic binder, preferably between 0.5 and 5 parts by weight, more preferafcily between 
1 .0 parts by weight and 3 parts by weight. 

[0031 ] A aoss-linked hydrophilic layer in a lithographic base used in accordance with the present embodiment pr^- 
15 eraWy also contains siiwtances that increase the mechanical strength and the porosity of the layer. For this purpose 
collddal silica may be used. The cdloidal silica employed may be in the form of any commercially available water-dis- 
persion of colloidal silica for example having an average partide size i?) to 40 nm. e.g. 20 nm. In addition inert partides 
of larger size than the collddal silica can be added e.g. silica prepared according to StOber as descit>ed in J. Cdfoid 
and Interface Sd., \fol. 26. 1968, pages 62 to 69 or atunwna partides or partides having an average diameter of at least 
20 1 00 nm which are partides of titanium dioxide or other heavy metal oxides. By incorporating these partides the surface 
of the cross-linked hydrophilic layer is given a uniform rough texture consisting of microscopic hills and valleys, which 
serve as storage places for water in background areas. 

[0032] TTie thickness of a cross-linked hydrophilic layer in a lithographic base in accordance with this entoliment 
may vary in the range of 0.2 to 25 iim and is preferably 1 to 10 tim. 

25 [0033] Particular exampJesdsuM)le cross-linked ti^rophilic layers tor use in accordance the presert invent"^ 
are disdosed in EP-A- 601 240, GB-P- 1 41 9 51 2, FR-P- 2 300 354, US-P- 3 971 660, US-P- 4 284 705 and EP-A- 51 4 
490. 

[0034] As flexible support of a lithographic base in connection with the present embodiment it is particularly preferred 
to use a plastic film e.g. substrated polyethylene terephthalate film, cellutose acetate film, polystyrene film, polycar- 

30 tx>nate film etc... TTie plastic film support may be opaque or transparerrt. 

[0035] It Is particularly preferred to use a pdyester film support to which an adhesion improving layer has been pro- 
vided. Particularly suitable adhesion improving layers for use in accordance with the present invention conprise a 
hydrophilic binder and colloidal silica as disdosed in EP-A- 61 9 524^ EP-A- 620 502 and EP-A- 619 525. Preferably, the 
amount of silica in ttie adhesion improving layer is between 200 mg pernne and 750 mg per m2. Further, the ratio of 

35 dlica to hydrophilic binder is preferably more ttian 1 and the surface area of the colloidal silica is preferably at least 300 
m2 per gram, more preferably at least 500 m2 per gram. 

[0036] Tbe hydrophobk; thermoplastic pdymer latices used in connedfon with the preserrt invention are copolymers 
or preferably homopolymers of styrene and preferafcily have a coagulation temperature above 50''C and more preferably 
above TO'C. Coagulation m^ result from softening or melting of the thermoplastic polymer latices under the influence 

<o of heat Tbere is no specific upper lirrtit to the coagulatnn temperature of the therrTX)plastic hydrophobic polymer latices, 
however the temperature should be suff niently below the decomposition temperature of the pdymer latices. Preferably 
the coagulation temperature is at least 10*0 below the temperature at which the deconposition of the polymer latices 
occurs. When said polymer latices are sutDjeded to a temperature above the coagulation tenperature they coagulate 
to form a hydrophcbic agglomerate so ttiat at these parts the hydrophobic latices become insduMe in plain water or an 

<s aqueous liquid. 

[0037] The weight average molecular weight of the hydropfiobic thermoplastic polymer may range from 5 000 to 
I.OOO.OOOg/md. 

[0038] Ttie hydrophobic thermoplastic polymer latex may have a partide size from 0.01 jim to 50 jim, more preferably 
between 0.01 mm and 10 mm, still more preferably between 0.01 )im and 1 fun and most preferably between 0.02 nm 
50 and 0.15 nm; 

[0039] Tbe hydrophobic thermoplastic pdymer latex is (jresent as a disperBion in the aqueous coating liquid of the 
image fonning layer and may be prepared by the methods disdosed in US-P-3,476,937. Another method espedally 
suitable tor preparing an aqueous disperston of the thermoplastic polymer latex corrprises: 

55 - dissolving the hydrophobic thermoplastic polymer in an organic water immiscible solvent, 
dispersing the thus obtained solution in water or in an aqueous medium and 
removing the organic solvent by evaporation. 
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[0040] The amount of hydrophobic thermoplastic polymer latex contained in the image forming layer is preferably 
between 20% by weight and 95% by weight and more preferably between 40% by weight and 90% by weight and most 
preferably between 50% by weight and 85% by weight of said image forming layer. 

[0041] The image forming layer also contains as binder a hydrophilic polymer containing carboxyl groups. Preferably 
said polymer containing catboxyl groups is a homo- or copolymer of poly(rneth)acrylate. The weight average molecular 
weight of the hydrophilic pofymer may range from 2,000 to 1,000.000g/mol, more preferably from 5000 to 500.000 
g:mol, nfx>st preferably from 10,000 to 100,000 g/mol. 

[0042] The image forming layer can also conprise wosslinking agents although this is not necessary. Preferred 
crosslinking agents are low molecular weigfit substances comprising a methylol group such as for example melamine- 
formaldeh)Kle resins, glycoluril-fbrmatdehyde resins, thiourea-formaldehyde resins, guanamine-fbrmaldehyde resins, 
benzoguanamine-formaldehyde resins. A number of said melamine-formaldehyde resins and glycoluril-formakJefiyde 
resins are commerciaily available under the trade names of CYMEL (Dyno Cyanamid Co.. Ltd.) and NIKALAC (Sanwa 
Chemical Co., Ud.) 

[0043] An anionic IR-cyanine dye in connection with the present invention is most preferaljly added to the image form- 
ing layer but at least part of the anionic IR-cyanine dye may also be conrprised in a neighbouring layer. Such layer can 
be for example the cross-linked hydrophilic layer of the lithographic base according to the second embodiment of litho- 
graphic bases explained atxwe. 

[0044] In accordance with a method of the present invention for obtaining a printing plate, the imaging element is 
image-wise exposed to IR-light and sutisequently developed with an aqueous solution having a pH between 3.5 and 1 3. 
most preferably between 4 arxl 8. 

[0045] Image-wise exposure in connection with the present invention is preferably an image-wise scanning exposure 
involving the use of a laser or LE.D.. It is highly preferred in connection with the present invention to use a laser emitting 
in the infrared (IR) and/or near-infrared, i.e. emitting in the wavelength range 700-1500nm. F>articularly pr^en-ed for use 
in connection with the present invention are laser diodes emitting in the near-infrared. 

[0046] In another embodiment of the invention the exposure of ttie imaging element can be carried out with the imag- 
ing element already on the press. A conputer or other information source supplies graphics arxj textual information to 
a LE.D. or a laser via a lead. 

[0047] After the development of an image-wise exposed imaging element wHh an aqueous sotution and drying the 
obtained plate can be used as a printing plate. 

[0048] In accordance with a method of the present invention for obtaining a printing plate, the imaging element is 
image-wise exposed and subsequently is mounted on a print cylinder of a printing press. Accordng to one preferred 
ennbodiment, the printing press is then started and while the print cylinder with the imaging element mounted thereon 
rotates, the dampener rollers ttiat supply dampening liquid are dropped on the imaging elemerrt and sut)sequent thereto 
the ink rollers are dropped. Generally, after a few revolutions of the print cylinder the first dear and useful prints are 
obtained. 

[0049] According to a preforred method, the ink rollers and dampener rollers may be dropped simultaneously. In an 
alternative method tfie ink roHers may be dropped first 

[0050] Suitable dampening liquids ttiat can be used in connection wHh the presertt invention are aqueous liquids gen- 
erally having an acidic pH and comprising an ateohd such as isopropanol. With regard to dampening liquids useful in 
the present invention, there is no particular limitation arxj commercially availat)le darrpening liquids, also known as 
fourrtain solutions, can be used. 

[0051 ] It may be advantageous to wipe the image forming layer of an image-wise exposed imaging element with e.g. 
a cotton pad or sponge soaked with water before mounting the imaging element on the press or at least before the print- 
ing press starts running. This will remove some non-image areas but will not actually develop the imaging element, 
hfowever, it has the advantage that possible substantial contamination of the dampening system of the press arvi ink 
used is avoided. 

EXAMPLE 1 (Comparative example) 
Preparation of the lithographic base 

[0052] A 0.30 mm thick aluminum foil was degreased by immersing the foil in an aqueous solution containing 5 g/l of 
sodium hydroxide at 50'C and rinsed with demineralized water. The foil was then electrochemcally grained using an 
altemating current in an aqueous solution containing 4 g/l of hydrochloric add, 4 g/l of hydroboric add and 5 g/l of alu- 
minum ions at a temperature of SS'C and a current density of 1 200 A/hi^ to form a surface topography with an average 
center-line roughness Ra of 0.5 mm. 

[0053] After rinsing with demineralized water the aluminum toil was then etched with an aqueous solution containing 
300 g/l of sulfuric add at BO'C for 180 seconds and rinsed writh demineralized water at 25°C for 30 seconds. 
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[0054] The foil was subsequently subjected to anodic oxidation in an aqueous solution containing 200 g/l of sulfuric 
acid at a temperature of 45''C. a voltage of about 10 V and a cun-ent density of 1 50 A/m2 for ^ut 300 seconds to form 
an anodic oxidation fBm of 3.00 g/m2 of AI203, tfien wasfied witfi demineralized water and posttreated witti a solution 
containin g polyvinytpfiosphonic acid, rinsed witfi demineralized water at 20°C during 120 seconds and dried. 

Preparation of tfie imaging elements 

[0055] An imaging element according to tfie invention was produced by preparing ttie following coating composition 
1 and coating K to tfie above descf^>ed fitfiograpfiic base in an annunt of 30 g/m^ (wet coating amount) and drying it at 
SS-C. 

[0056] Imaging elements 2-3-4 were produced by preparing ttie coating compositions 2-3-4 and coating ttiem to ttie 
above described lithograptiic base in an amount of 30 gAn^ (wet coating amount) and drying it at 35°C. 

Preparation of tfie coating composition 1 

[0057] To 7.5 g of a 20% wAw dispersion of polystyrene ( particle diameter of 60nm) statrilized with a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20 g of a 1% w/w solution of compound I 

To ttie above obtained solution was added 66.5 g deionized water and 6 g of a 5% w/w solution of CARBOPOL WS801 
( potyacrilic acid commerdally available from Goodricfi) 

Preparation of tfie coating composition 2 

[0058] To 7.5 g of a 20% wAw dispersion of polystyrene ( particle diameter of 60nm) stabilized witfi a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20 g of a 1% w/w solution of compound I). 

To tfie above obtained solution was added 66.5 g deionized water and 6 g of a 5% w/w solution of MOWIOL 56 98 (pol- 
yvinylalcohol commercially available from Hoecfist) 

Preparation of tfie coating composition 3 

[0059] To 7.5 g Of a 20% w/w dispersion of polystyrene ( partide diameter of 60nm) s^ilized witfi a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20 g of a 1% w/w solution of compound II. 

To tfie above obtained solution was added 66.5 g deionized water and 6 g of a 5% w/w solution of CARBOPOL WS601 
( polyacrylic acid commercially available from Goodricti). 

Preparation of the coating composition 4 

[0060] To 7.5 g of a 20% wAw dispersion of polystyrene ( partide diameter of 60nm) stabilized witti a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20 g of a 1% w/w solution of compound II. 

To the above obtained solution was added 66.5 g deionized water and 6 g of a 5% w/w solution of MOWIOL 56 98 (pol- 
yvinylalcohol commercially available from Hoecfist). 

Preparation of a printing plate and making copies of the original 

[0061] Each of imaging element 1 -4 as descrSMd above was subjected to a scanning diode laser emitting at 830nm 
(scanspeed 1 vn/s. at 2540c|)i and the power on ttie plate surface was 44mW). 

After imaging the plate was processed on a press Heidelbefg GT046, using Van Son rubberbase VS2329 ink and Rota- 
matic fountain to remove the unexposed areas resulting in a negative working lithographic printing plate. 
Table 1 gives ttie results : only the imaging elements according to ttie invention are printed without noticeable scumming 
in the unexposed areas. 



Table 1 



coating composition 


littiographic result 


dean up 


run lengtti 


1 


no scumming 


1 


15,000 


2 


scumming 


>250 




3 


light scumming 


1 





EP0 931 647 A1 



Table 1 (continued) 



coating composition 


lithographic result 


dean up 


run length 


4 


scumming 


>100 




Clean up = number of sheete required to remove unexposed parts 



EXAMPLE 2 (comparative) 
Preparation of the littrographic base 

[0062] A lithographic base was prepared as described in example 1 . 
Preparato of the imaging elements 

[0063] An imaging element 5 according to the invention was produced by preparing the coating composition 5 and 
coating it to the above described lithographic base in an anwunt of 30 g/tn^ (wet coating amount] and drying it at SS'C. 
Other imaging elements 6-7-8 were produced by preparing the coating compositions 6-7-8 and coating them to the 
above descrbed lithographic base in an amount of 30 g/m^ (wet coating amount) and drying it at 35°C. 

Preparation of the coating composition 5 

[0064] To 7.5g of a 20% wAw dispersion of polystyrene ( particle diameter of 60nm) stabilized with a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20 g of a 1% wAv solution of compound I. 

To the above obtained solution was added 66.5 g deionized water and 6 g of a 5% w/w solution of a copolymer of acr- 
ylamide and acrylic acid. 

Preparation of the coating composition 6 

[0065] To 7.5 g of a 20% wAw dispersion of polystyrene { partide diameter of 60nm) stabilized with a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20 g of a 1% wM solution of conpound I. 

To the above obtained solution was added 66. 5g deionized water and 6.g of a 5% wAw solution of a copolymer of acrylic 
acid, vinyl alcohol and vinyf acetate. 

Preparation of the coating composition 7 

[0066] To 7.S g of a 20% wfw dispersion of polystyrene ( partide diameter of 60nm) stabilized wHh a surfactant (1 .5% 
w/w vs. polymer) in deionized water was added 20g of a 1% w/W solution of compound I. 

To ttie above obfained solution was added 66.5 g deionized water and 6.g of a 5% wAw solution of a polyacrylamide 
homopolymer. 

Preparation of the coating composition 8 

[0067] To 7.5 g Of a 20% wAw dispersion of polystyrene ( partide diameter of 60nm) stabilized with a surfactant (1 .5% 
w/w vs. polymer) in deionized water was aided 20 g of a 1%w/W solution of compound I. 

To the above obtained solution was added 66.5 g deionized water and 6.g of a S% w/w solution of CARBOPOL WS801 
(polyaaylic acid commerdally available from Goodrich) 

Preparation of a printing plate and maldng copies of tiie original 

[0068] Imaging element 5-8 as described above were imaged with a Creo 3244T thermal platesetter using 830nm 

laser diodes (scanspeed 75 rpm at 2540dpi and the total power on the pfate surface was 1 1 W). 

After imaging the pfate was processed on a press Heidelberg GT046, using Van Son mbbeibase VS2329 ink and Rota- 

matic fountain to remove the unexposed areas resulting in a negative working littxjgraphic printing plate. 

[0069] TatJe 2 gives the results ; only the imaging elements according to the invention are printed without scumming 

in the unexposed areas. 
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Table 2 



coating composition 


littKjgraphic result 


dean up 


5 


no scumming 


1 


6 


no scumming 


1 


7 


scumming 


5 


8 


no scumming 


1 


Oean up = number of sheets required to remove unex- 
posed parts. 



Claims 

1 . A heat sensitive imaging element comprising on a lithographic base with a hydrophilic surface an image forming 
layer including thermoplastic particles of a homopolymer or a copolymer of styrene and a hydropHlic polymer con- 
taining cartxMyl groups, characterized in that said imaging element further contains an anionic IR-cyanine dye 
being present in said image forming layer or a layer adjacerrt thereto. 

2. A heat sensitive imaging element according to daim 1 wherein the hydrophilic polymer containing caitxixyl grotps 
is a polymer of acrylic add or methacrylic acid. 

3. A heat sensitive imaging element acconling to daim 1 or 2 wherein the anionic IR-canine dye is an IR-cyanine dye 
with at least two sulplKinic groins 

4. A heat sensitive imaging element according to daim 3 wherein the anionic IR-cyanine dye is an IR-cyanine dye with 
two indolenine arxj at least two sulphonic acid groips. 

5. A heat sensitive imaging element accoiding to daim 4 wherein the anionic IR-cyanine dye has the following struc- 
ture 
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6. A heat sensitive imaging element according to any of claims 1 to 5 wtierein the anionic I R-cyanine dye is contained 
in Uie image fbnning layer in an amount between 1% by weight and 40% by weight of said image forming layer. 

7. A heat sensitive imaging element according to any of daims 1 to 6 wherein the lithographic base having a 
hycfrophilic substrate is grained and anodzed aluminum. 

8. A heat sensitive imaging element according to daim 7 wherein the anodized aluminum has been treated with a pol- 
ymer selected from the group consisting of polyvinylphosphonic add, polyvinylmethylphosphonic add, phosphoric 
acid esters of polyvinyl alcohol, polyvinyisulphonic acid, polyvinylbenzenesulphonic acid, sulphuric add esters of 
polyvinyl alcohol, and acetate of polyvinyl alcohds formed by reaction with a sulphonated aliphatic aldehyde. 

9. A method for making a lithographic prirrting ptate comprising the steps of: 

(1) image-wise exposing to IR-light a heat sensitive imaging element according to any of the daims 1 to 7; 

(2) and developing a thus obtained image-wise exposed imaging element by mounting it on a print cylinder of 
a printing press and supplying an aqueous dampening liquid and/or ink to said image forming layer while rotat- 
ing said print cylinder. 

1 0. A method for making a lithographic printing plate accoreling to daim 9 wherein said heat sensitive imaging element 
is mounted on the press b^bre the image-wise exposure. 
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